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Treatment of 2-benzylidene derivatives Ia-k with
potassium cyanide in ethanol furnish 3,4-dihydro-2,2-
dirnethyl-2H-pyranoflavones 2a-k in quantitative yield.
The structures of the fmal products have been elucidated
on the basis of spectral studies.
The occurrence 0[1-4 2,2-dimethyl-2H-pyrano-
flavones in nature prompted us to. devise a
convenient method for their synthesis. The earlier
methods'" for the synthesis of such compounds
gave rather poor yields and yielded a number of
other compounds, which are difficult to separate.
We report herein a facile method for the
preparation of 3,4-dihydro-2,2-dimethyl-2H
pyranoflavones 2 from 2-benzylidenedihydro-
pyrano [3,2-1] furan 3-one 1 in - 70% yield. Thus
treatment of 2-benzylidene derivative la with
potassium cyanide in ethanol at 70°C yielded a
pale yellow solid (yield 70 %) m.p-160-61°C.
Its IH NMR spectrum showed a singlet at 01.40
for six protons of Cg-gem dimethyl group, two
triplets at 01.86 and 2.90 for C7-2H and C6-2H
protons with coupling constant J=7Hz, a singlet at
03.88 for C'4-0CH3 group,. a singlet at 0 6.65 for
olefinic CrH proton and a multiplet at 0 6.84-6.90
for six aromatic protons (Cs-H, CIO-H'C'2-H'C'3-
H,C's-H and C' 6-H). Its elemental analysis (C:
74.98;H:5.99) agrees to the molecular formula
C21H2004.Based on all these 'details the compound
was assigned the structure 3,4-dihydro-2,2-
dimethyl-2H- pyrano flavones 2a.
Similarly 2,2-dimethyl-pyranoflavone deriva-
tives, 2b-k were prepared and their structures
confirmed by spectral data and elemental analyses
(Scheme I. Table I)
The plausible mechanism for the conversion of 1
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Melting points were determined on a Boetius
microheating table or Mettler FP5 apparatus and
are uncorrected. IR spectra were recorded on a
Perkin-Elmer 597 spectrophotometer in KBr or
Nujol and 'H_NMR spectra on a Varian EM-390,
(90 MHz) WH 270 (270MHz) in CDeI3, using
TMS as internal reference (chemical shifts in 0,
ppm). Micro analyses were performed on Carlo-
Erba 1106 and Perkin-Elmer Model 240 CHN
analysers.
3,4-Dihydro-2,1-dimethyl-2H-pyranoflavones
2a-2k . A Mixture of 2-benzylidene-benzofuran-3-
one'" (1, 0.002 mole) and potassium cyanide
(0. 130g, 0.002 mole) in absolute ethanol (5mL)
was refluxed for 6 hr. The completion of the
reaction was followed by TLC analysis on silica
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Table I-Physical and spectral data of 2,2-<iimethyl-2H-pyranoflavone derivatives lb-k
Comp m.p." Yield lRb Mol. Elemental Analysis" IHNMRb
(0C) (%) (em:') formula Calcd. Found appm
la 160-161 70 1630, C2IHlOO4 C:74.82 74.98 1.40 (6H, s) 1.86 (2H, t),
(PE-EA) 1605 (336.41) H: 5.87 5.99 2.90 (2H, t),3.88 (3H, s),
6.65( 1H,s),6.84-6.90( 6H,m)
lb 223-224 65 1630, CnHlOO7 C:71.90 71.99 1.42 (6H,s), 1.92 (2H,t),
(PE-EA) 1595 (396.42) H: 5.10 5.18 2.94 (2H,t), 6.12 (2H,s),
6.66 (IH,s), 6.9"2(IH,s),
7.42 (IH,s), 7.52 (lH,d),
7.86 (IH,d), 7.98 (tH,s)
lc 165-166 56 1630, C22H2205 C: 72.04 72.12 1.40 (6H,s), 1.88 (2H,t),
(PE-EA) 1610 (366.44) H: 5.97 6.05 2.90 (2H,t), 3.96,4.00
(6H,2s), 6:64 (lH,s),
6.90-8.00 (5H,m)
ld 145-146 49 1635, CZJiI.O, C: 78.20 78.41 1.37 (6H,s), 1.85 (2H,t),
(PE-EA) 1600 (306.38) H: 5.91 5.92 2.90 (2H,t), 6.72 (lH,s),
6.90-7.90 (7H,m)
le 220-221 63 1635, CzIH2204 C: 72.16 72.12 1.35 (6H,s), 1.85 (2H,t),
(PE-EA) 1620 (338.43) H: 6.00 6.05 2.90 (2H,t), 3.82, 3.88
(6H,2s), 6.23 (tH,s),
6.54 (tH,s), 6.93 (2H,d)
7.75 (2H,d)
If 277-278 .5 1635, C22H2207 C: 69.50 69.46 1.50 (6H,s), 1.93 (2H,t),
(PE-EA) 1610 (398.44) H: 5.25 5.30 2.95 (2H,t), 3.95 (3H,s),
6.10 (2H,s), 6.35 (IH,s),
6.60 (lH,s), 6.90 (tH,d),
7.35 (tH,s), 7.50 (IH,d)
19 255-256 64 1630, C22H2207 C: 69.65 69.68 1.30 (6H,s), 1.80 (2H,t),
(PE-EA) 1590 (368.46) H: 6.13 6.10 2.82 (2H,t), 3.85 (9H,s),
6.20 (tH,s) 6.50 (IH,s),
6.85 (tH,d), 7.25 (IH,s),
7.40 (IH,d)
lh 205-206 50 1640, C~lOO, C: 74.95 74.98 1.43 (6H,s), 1.92 (2H,t),
(PE-EA) 1600 (308.40) H:6.00 5.99 2.97 (2H,t), 3.95 (3H,s),
6.33 (tH,s), 6.73 (IH,s),
7.53-7.90 (5H,m)
li 203-204 68 1640, C22Hn04 C: 72.00 72.12 1.40 (6H,s), 1.80 (2H,t),
(PE-EA) 1605 (351.45) H: 6.02 6.05 2.66 (2H,t), 3.83, 3.90
(6H,2s), 6.40 (IH,s),
6.45 (IH,s), 6.92 (2H,d),
7.90 (2H,d)
lj 222-224 67 1630, CnHn07 C: 69.40 69.46 1.40 (6H,s), 1.78 (2H,t),
(PE-EA) 1590 (411.46) H: 5.39 5.30 2.58 (2H,t), 3.82 (3H,s),
5.98 (2H,s), 6.40 (tH,s),
6.65 7.40 (4H,m)
lk 210-212 63 1630, CnHzP5 C: 69.60 69.68 1.40 (6H,s), 1.78 (2H,t),
(PE-EA) 1590 (381.48) H: 6.13 6.10 2.60 (2H,t), 3.88 (9H,s),
6.38 (IH,s), 6.40 (IH,s),
6:82 (IH,d), 7.24 (tH,s),
7.40 (IH,d)
PE =Petroleum Ether 60-80°, EA = Ethyl Acetate
a: Uncorrected, measured using Mettler FP5apparatus
b: Recorded on a Perkin-Elmer 597 Infrared spectrophotometer
c: Recorded on Carlo Erba 1106 and Perkin Elmer model 240 CHN analyser
d: NMR Spectra were recorded on varian EM 390-90 MHz and WH 270 MHz spectrometer using TMS as internal reference in
CDCI,. The chemical shifts are quoted in parts per million (ppm).
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gel with pet. ether (60-80° C)-ethyl acetate (3: I) as
solvent. After 6 hr, the reaction mixture was
cooled, dilute with water and acidified with dil.
HCI. It was then extracted with ethyl acetate (3x15
mL) and dried over anhyd. Na2SO. and
concentrated to get a crude product. This product
was purified by passing through a column of silica
gel (Acme's, 60-120 mesh, 25 cm column) and
eluting with pet. ether (60-80° C)-ethyl acetate
. (24:1, 2xl00 mL) mixture. The solvent mixture
was evaporated under reduced pressure to give 2a
as a solid.
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